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Geschichte des Mannigfaltigkeitsbegriffs von Riemann bis PoincarC. By Erhard 
Scholz. Boston (Birkhauser). 1980. 430 pp. 
Reviewed by S. S. Chern 
Mathematical Sciences Research Institute, Berkeley, California 94720 
This is the author’s inaugural dissertation from the University of Bonn in 1979. 
It is a history of modern mathematics centering around the notion of a “mani- 
fold.” The author summarizes many of the seminal works on the subject and the 
book is very rich in content. The field is, however, so immense that an adequate 
history should take several times this volume. 
There are many important issues which could be taken up separately. Perhaps 
one of them is how different mathematicians view a manifold, be it real or com- 
plex. In explaining the long time required in passing from his special relativity of 
1908 to his general relativity of 1915, Einstein said “Why were another seven 
years required for the construction of the general theory of relativity? The main 
reason lies in the fact that it is not so easy to free oneself from the idea that 
coordinates must have an immediate metrical meaning.“’ In the same context 
Jacques Hadamard had “insuperable difficulty in maintaining more than a rather 
elementary and superficial knowledge of the theory of Lie groups.“’ Modern 
mathematical education has made the notion of a manifold commonplace. 
Although the author is a mathematical historian with a formidable knowledge of 
mathematics, the reviewer has the feeling that he is not a working mathematician. 
As a result the book does not show the insight that one finds in Felix Klein’s 
Entwicklung der Mathematik im 19ten Jahrhundert3 or Andre Weil’s Number 
theory Birkhauser, 1983. For English readers the main obstacle is the language. 
The accounts are, however, accurate and there are remarks of a philosophical 
nature in the German tradition. 
I Albert Einstein: Philosopher-Scientist, P. A. Schilpp, ed., 1940; reprint, New York: Harper, 1959. 
Vol. I, p. 67. 
z J. Hadamard, Psychology of lnuention in the Mathematical Field, Princeton, 1945, p. 1 IS. 
3 English translation by Math-Sci Press, Brookline, Mass. 
The Mathematical Science of Christopher Wren. By J. A. Bennett. New York/ 
Cambridge/London (Cambridge Univ. Press). 1983. viii + 148 pp. 3.5 figures 
in text. $29.95. 
Reviewed by Ivor Bulmer-Thomas 
12, Edwardes Square, London WS 6HG, England 
Wren’s fame as an architect has made men forget that he was one of the leading 
mathematicians of his age. No less a judge than Isaac Newton placed him, along 
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with Wallis and Huygens, in the first three-geometrurum facile principes [New- 
ton, Principiu, 2nd ed., 1713, 191. Mr. Bennett has therefore done the learned 
world a service in providing this comprehensive account of Wren’s scientific 
work. Though there have been many articles on isolated subjects, and though no 
work on Wren has failed to pay tribute to his eminence as a mathematician and 
astronomer, this is the first full examination of his scientific work; and it satisfies 
the highest standards of scholarship. 
Appropriately, Mr. Bennett first places Wren in a new mathematical tradition 
begun by Robert Recorde, John Dee, and Leonard and Thomas Digges. (He is 
probably right to exclude Cuthbert Tunstal, Bishop of Durham, whose contribu- 
tion was too slight to include him in such company.) The fundamental tenet of this 
English school was that mathematics is both certain and useful, and this was a 
tenet that Wren not only accepted but exemplified in all his work. 
The foundation of Gresham College in 1597 was a major event in this tradition, 
eventually leading, after discussions at Wadham College, Oxford, to the founda- 
tion of the Royal Society in 1660. Wren became a gentleman commoner of 
Wadham in 1650, and there came strongly under the influence of its Warden, John 
Wilkins. In 1657 Wren was appointed Gresham Professor of Astronomy largely, it 
would app,ear, through the intervention of Cromwell acting on the advice of 
Wilkins. According to Mr. Bennett, “Wren’s Gresham professorship represents 
perhaps his most active and fruitful period as a natural philosopher.” 
It was in the following year, 1658, that Wren achieved a European reputation by 
rectifying the cycloid, a problem set by Pascal. This is probably the only discovery 
of Wren known to all mathematicians, but one of the merits of Mr. Bennett’s 
pages is to show how varied his attainments were. Separate chapters are devoted 
to Wren’s work in astronomy, in solving the problem of finding the longitude at 
sea, in cosmology, in mechanics, microscopy, and surveying, and in medicine and 
meteorology. Wren appears from this detailed survey as a genius in all branches of 
knowledge, an English Leonardo da Vinci. In astronomy he advanced contempo- 
rary knowledge of Saturn’s appearances considerably. On the practical side he 
devised an engine for grinding hyperbolic lenses for telescopes; although not 
adopted it revealed the intimate relation of theory and practice in his mind. The 
telescope was then being developed not merely for qualitative observation but 
also for measurement, as illustrated by Wren’s lunar observations in which he 
used an eyepiece micrometer mounted in the focal plane of the objective. 
A major problem in the seventeenth century for such a seafaring nation as the 
English was to discover a practicable method of finding the longitude at sea. Wren 
said of this problem, “Former Industry hath hardly left any Thing more glorious 
to be aim’d at in Art.” He himself tried to solve the problem by a terella, or 
spherical lodestone, based on his studies of terrestrial magnetism, and later by 
improved methods of “dead reckoning.” He was no more successful than his 
contemporaries, but his work stimulated his mind considerably. 
Wren’s friendship with Hooke and Newton was so close that it would be sur- 
prising if he had not made some contribution to the cosmological speculations that 
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were eventually set out in Newton’s Principia. He approached the subject in the 
first place through his interest in magnetism-and in the light of twentieth-century 
attempts to find a unified field theory who shall say that he was wrong?-but his 
advancement of “elliptical astronomy” had, as is well known, the more immedi- 
ate effect. 
In mechanics Wren devised a theory of elastic impact that attracted much 
attention. His improvement of microscopy has been overshadowed by the immense 
successes of the telescope in that age, but was nevertheless noteworthy. Survey- 
ing was a minor interest, but an early and continuous interest, and it shows again 
the practical character of mathematics in Wren’s mind. Of a different order is 
Wren’s interest in the biomedical sciences, and in particular his experiments on 
intravenous injection and on the anatomy of the brain. 
But what have these to do with architecture, on which Wren’s fame ultimately 
rests? Much in every way. Wren’s architecture is clearly the architecture of a 
mathematician. One of his best known dicta, quoted by his son in Parent&z, 
gives his philosophy of beauty: 
There are natural causes of Beauty. Beauty is a Harmony of Objects, begetting Pleasure by 
the Eye. There are two causes of Beauty, natural and customary. Natural is from Geometry, 
consisting of Uniformity (that is Equality) and Proportion. Customary Beauty is begotten by 
the Use of our Senses to those Objects which are usually pleasing to us for other Causes, as 
Familiarity or particular Inclination breeds a Love to Things not in themselves lovely. Here 
lies the great Occasion of Errors; here is tried the Architect’s Judgment: but always the true 
test is natural or geometrical Beauty. 
There could hardly be a clearer statement of the value of mathematical relations 
in architectural forms, but Mr. Bennett thinks Wren was not wholly consistent in 
its application. Well before the Great Fire of London in 1666 Wren had been 
creating fine buildings such as the Sheldonian Theatre at Oxford, but it was the 
Great Fire that gave him his opportunity, and how well he seized it. In a fine 
analysis, illustrated by plans and sections, Mr. Bennett describes the tension in 
Wren’s mind between the centralized and longitudinal forms. Wren was particu- 
larly troubled by the thrust exerted by the vaulting of the aisles upon the piers of 
the nave, and we see here how he solved it. Mr. Bennett notes a big difference 
between the churches built before 1680 and those built after. “Formerly, in the 
larger interiors, the main vault had been carried by the longitudinal arches at the 
level of the aisle roofs. Now, vaults of both nave and aisles spring from the same 
place-a broken entablature carried by the columns, and the longitudinal arches 
are now groined into the main vault.” 
It may not be out of place here to point out one error which has bedeviled much 
interpretation of Wren. In one of his best-known passages, as recorded by his son 
in Parentalia, he says: “The Churches . . . must be large; but still, in our re- 
formed Religion it would seem vain to make a Parish-church larger, than that all 
who are present can both hear and see. The Romanists, indeed, may build larger 
Churches, it is enough if they hear the murmur of the Mass, and see the Elevation 
of the Host, but ours are to be fitted for Auditories.” 
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Wren is not known, however, to have had direct acquaintance with continental 
churches apart from his visit to Paris in 1665-1666, and what he had in mind in 
writing of “Romanist churches” was probably the large churches of the Middle 
Ages. But at the same time that he was rebuilding the City of London the conti- 
nental architects-largely under the influence of the new order of Jesuits-were 
also building “auditory churches” in which the congregations could both see and 
hear. 
After Mr. Bennett’s careful account of the parish churches-some, alas! no 
longer in existence-it will disappoint some readers that there is no account of the 
greatest of all Wren’s churches, and the most mathematical-St. Paul’s Cathe- 
dral. Perhaps Mr. Bennett thought it would dominate the parish churches too 
much and is reserving it for special treatment. Let us hope so, for this volume 
whets the appetite. 
Descartes on Polyhedra. By P. J. Federico. New York (Academic Press). 1983. 
Reviewed by Marjorie L. Senechal 
Smith College. Northampton. Massachusetts 01063 
Euler’s desire (to find a proof of the angle sum formula) was actually fulfilled by Descartes 
about a hundred years before he (Euler) formulated it. 
Ernst Steinitz and Hans Rademacher 
I am not at all in agreement with those who claim that one can attribute to Descartes the 
theorem of Euler. Descartes did not enunciate the theorem; he did not see it. 
Henri Lebesgue 
In 1750, Euler stated his famous formula relating the numbers of faces, edges, 
and vertices of a (convex) polyhedron, V + F = E + 2. One hundred and ten years 
later, a copy of a 1630(?) manuscript by Descartes was discovered which con- 
tained, among various propositions dealing with polyhedra and polyhedral num- 
bers, the following: 
The actual number of plane angles (in a polyhedron) is 24 + 2a - 4. which cannot exceed 
6a - 12, but if it is less, the excess will be +4cu - 8 - ~I#J. 
Here (Y is the number of solid angles and 4 the number of faces. 
Noting that the number of plane angles is twice the number E of edges, the 
